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Synchronous Control Method for Multi Degree of Freedom Robotic

Arm under Actuator Saturation
CAO Xuehong, CAO Shengli
(School of Automation, Xi‘an University of Posts and Telecommunications, Xi‘an 710121, China)
Abstract:In order to solve the problem of asynchronous control of multi degree of freedom robotic arms caused by driver
saturation and improve control accuracy and convergence speed, a synchronization control method for multi degree of freedom
robotic arms under driver saturation is proposed. By establishing the kinematic equations of a multi degree of freedom robotic arm
from both forward and reverse perspectives, and matching them with the data in the driver, the actual saturation state of each
robotic arm driver and the degree of matching with the control instructions are determined after obtaining the demand instructions
of the robotic arm through the CAN bus monitoring device. A fixed time sliding mode controller is built, functions to eliminate
driver saturation state and actual control instruction errors are added, and precise synchronization control of multi degree of
freedom robotic arms is achieved. The experimental test results show that the proposed method can achieve high control accuracy
and fast convergence speed, and can control the operation by each robotic arm along the expected synchronous trajectory.

Keywords : driver saturation; CAN bus data fusion; synchronous control; multi degree of freedom robotic arms
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